SUMMARY A close relative of each of 42 severely head injured patients was interviewed at 5 years after injury, following initial study at 3, 6, and 12 months. Persisting severe deficits, in some cases worse than at 1 year, were primarily psychological and behavioural, although minor physical deficits, for example in vision, were also common. Relatives were under great strain; significantly more so than at 1 year. The best predictor of strain in the relative was the magnitude of behavioural and personality change in the patient.
The purely physical sequelae of severe head injury (sensorimotor disturbance, gait disturbance, cranial nerve lesions, etc) are well documented,1 2 but it is becoming increasingly recognised that often the most serious long term morbidity after head injury is psychological; involving cognitive, behavioural, and social and family disturbance.
Research into psychological sequelae has produced reports of both short term (1-2 years),3 9 and long terml0o 17 outcome. The reports are based on widely varying samples of patients ranging from those admitted to one neurosurgical unit,3 to those admitted to a variety of hospital units,7 and those in a rehabilitation unit.8 13 14 Despite this variation, and with rare exceptions, for example ref 16, the consensus is that in the more severely injured patient, psychological morbidity in terms both of serious behavioural change in the patient, and distress in the family is initially very high.34 18 19 Furthermore, the morbidity may persist long after injury.1214 17 Nevertheless, few studies have carried out a late analysis of cases examined in detail early after injury. (For exceptions see refs 13, and 17) . This dearth has meant that the early identification of predictors of late outcome is still problematical, and it is difficult to specify the mechanisms of late morbidity (for example whether related solely to severity of brain damage, or to premorbid, or other non organic factors). Israeli workers13 serially assessed patients in an intensive rehabilitation programme early after injury, showing that 1-6 years after injury, the patients who were still most severely behaviourally impaired were those with the most severe brain damage.17 Thomsen's 10-15 year follow-up of cases initially examined within 2 years of injury, disclosed a high incidence of divorce, continuing dependency, communication disturbance, and psychosocial sequelae including personality change and emotional disturbance. These late sequelae related to the presence and degree of brain stem damage (presumably reflecting the severity of damage throughout the cerebrum).
The present authors reported a detailed study of psychosocial outcome 1 year after injury,3 in which attempts were made to describe the natural history of psychosocial disturbance in patient and family, and to relate changes in the patient to distress in the family. By one year after injury emotional and behavioural disturbances in the patient were frequently described by a relative, and these rather than continuing physical or communication disturbances were the best predictors of stress in the relative who had the main responsibility for caring for the patient. The present study reports the 5 year outcome of a sample of these patients. The aims were firstly to identify the patterns of change in behavioural disturbance in the patient and distress in the family during the first 5 years after injury; and secondly, to identify predictors of behavioural disturbance in the patient and continuing distress in the caring relative.
Method Patients
The patient population from which the current study sample was drawn comprised 55 cases (46 male), aged 16-60 years at time of injury, with a mean age of 35-7 years (SD 14-3). All had suffered a severe blunt head injury defined by at least 2 days post traumatic amnesia (PTA, assessed retrospectively by careful clinical questioning). Cases with purely pene-The five year outcome of severe blunt head injury: a relative's view The interview included questions about the patient's physical and mental state, behaviour, self care abilities, and personality. As in the one year study, an attempt was made to relate changes in the patient to the degree of burden perceived by the relative, and a model of burden was used in which change in the patient was designated "objective" burden, and the amount of strain or distress experienced by the relative as arising from these objective changes was designated "subjective" burden.20 Subjective burden was assessed by a variety of different methods (for example self report of distress, visual analogue scale, relative's reports of her/his own medical consultations and medications, etc), but for the purposes of this study only one method is reported: a 7 point rating scale ranging from the low point "I feel no strain as a result of changes in my spouse/relative", to the maximum of "I feel severe strain....
Results
The data were analysed firstly to assess the frequency of continuing problems in the patient as reported by the relative, and secondly to identify predictors of continuing disturbance in the patient. The magnitude of subjective burden in the relative was then assessed, and finally an attempt was made to identify changes in the patient which best predicted the magnitude of burden in the relative. For a discussion of the pros and cons of taking a relative's report rather than that of the patient, see ref 21.
(1)
CONTINUING PROBLEMS IN THE PATIENT
Relatives were asked to report the presence or absence of a variety of behavioural, affective, psychological, and physical changes in the patient. The ten most frequently reported are shown in table 2, which also indicates the item frequency at one year. In interpreting the results it must be borne in mind that the At 5 years just as at one year, the most frequently reported items were in the broadly "mental", or "behavioural" area. The single most frequent report at 5 years was that of continuing personality change which had increased from 60% to 74%. The next most frequent reports involved slowness, memory, irritability, and bad temper, all of which had been reported by at least 64% of relatives at one year. Most of the "top ten" high frequency 5 year items had changed by no more than a few percentage points from the one year figure. However, two problems were reported to increase markedly (personality change and threats of violence), with the latter item showing a dramatic increase from 15% to 54%. Two of the problems had reduced in frequency, although by only 3 and 7 percentage points respectively (irritability and tiredness).
Having identified specific high frequency items, an overview of the most prevalent difficulties at 5 years was obtained by subdividing questionnaire items into the 7 broad categories reported in the previous study. For each category the results were scaled to give a maximum of 10, and the results (table 3) (1) Physical The mean number of physical difficulties was similar to that at one year. Gross physical disturbances were unusual, even one year after injury, when 88% of patients were fully independently mobile (93% at 5 years). Nevertheless, subtle difficulties involving minor problems with vision (unspecified) were still present (41% compared with 43% at one year) as were continuing problems of balance (48% compared with 40% at one year).
(2) Language The overall level of language disturbance had increased from a mean of 2-0 to 2-8, largely owing to an increased reporting of dysarthria (41 %; 29% at one year). Thirty three per cent of patients were still reported to have difficulties in linguistic expression (44% at one year), but the problems Brooks, Campsie, Symington, Beattie, McKinlay both in expression and dysarthria had little functional impact upon the patient, and many relatives pointed out that problems were not continually present, being obvious only when the patient was tired or upset. (3) Emotion Emotional changes were reported very frequently both at one year (5 0) and (5 2) at 5 years. All individual items which had been reported at one year (irritability, tension/anxiety, temper, etc) were still reported to be present in over half the patients, and some items (for example personality change), were reported to have increased very considerably. (4) Dependence This category included self care; the need for the patient to be supervised; and the patient's ability to undertake responsibility, for example undertaking care of the children or taking charge of the household. The overall level of disturbance was reported to have increased from a mean of 1-3 to 2-3. Self care difficulties were not frequent: only six patients (14%) needed any help with washing and dressing, and these were patients with very prolonged durations of PTA. However, 21 % of relatives reported that the patient needed someone to look after him at home, and nearly a half (43%, contrasting with the 18% at one year) reported that the patient could not be left in charge of the household. It was very rare that major accidents or disasters had happended when the patient was left in charge of the household, but many relatives felt that the patient lacked the judgement to respond rapidly and effectively to an emergency. (5) Subjective The 5 year picture was similar to that at one year. Over half the relatives reported slowness (67%), tiredness (62%), and concentration problems (52%). The figures for one year were 64%, 69%, and 36% respectively. Although the incidence of concentration problems has increased, other problems (headaches and inability to tolerate noise) dropped (55% to 41%; and 46% to 36% respectively). (6) Memory The overall level of continuing memory problems had increased from a mean of 1-6 to 2-9. Particular changes were found in reports of the patient forgetting what he was doing in the middle of an action sequence (47%, up from 17%); repeating or double checking actions (45% from 35%); and losing track of what he was saying (42% from 33%). However, many relatives felt that the memory problem did not have a serious impact upon the patient's day to day life. At 1 year, 4, and at 5 years, 1 of the 7 coefficients reached statistical significance. Different aspects of outcome in the patient as judged by a relative do not therefore relate equally to severity of injury. Furthermore, as time progresses, the extent to which severity predicts outcome reduces, so that by 5 years only the more subtle dependency aspects of outcome related significantly to severity of brain damage. Neither affective and emotional aspects of outcome, nor physical, behavioural, or cognitive aspects of outcome relate to severity at 5 years.
The level of subjective burden (SB) experienced by relatives was assessed on the seven point scale described in the Procedure section. In three cases SB data were unavailable. The seven point scale was categorised into three levels of burden as follows: Low burden (SB ratings 1-2); Medium burden (SB ratings 3-4); High burden (SB ratings 5-7). These correspond exactly to the "stress" ratings reported in the one year follow-up.
As 
Discussion
This study attempted to chart the natural history (over a 5 year period) of the objective and subjective burden consequences of severe head injury, and to identify simple predictors of both types of burden. At one year, relatives reported high levels of behavioural, personality, and cognitive change in the injured patient, although physical changes were much less prominent. Relatives suffered distress (subjective burden) attributable to the patient's injury, and the greater the personality and behavioural change in the patient, the greater the distress in the relative.
In many respects, the picture at 5 years is very similar to (or worse than) that at 1 year. The "top ten" items of change in the patient at 5 years are similar to those at 1 year, and are all broadly psychological rather than physical, reflecting increasing reports of personality change, tension, tiredness, mood change, and severe difficulties in the control of irritability and temper. A very similar picture emerged when broad categories of patient outcome rather than single symptomatic items were studied. Both on single items, and composite outcome scales, the 5 year pic-. ture showed little improvement in patient outcome, and in some cases, a marked deterioration.
For the relative, the situation deteriorated markedly. This was indicated by the increase in sub- NS = Non significant. Probability computed in a t test comparing PTA in "low and medium" and "high" SB groups. Only I case in "low" SB group, so ANOVA impossible.
